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REMARKS 

Formal Matters: 

Claims 1, 3-10, and 15-30 are pending after entry of the amendments set forth herein. 
Claims 2 and 11-14 have been previously canceled as being directed to withdrawn subject 

matter. 

Claims 1, 5, 9, 23 and 29 have been amended. Claims 1, 5, 9, 23 and 29 are amended to correct 
typographical errors. Claim 23 also is amended for proper antecedence, support for which amendment 
can be found in Claim 5, and throughout the specification at, for example. Figure 1, Summary, and page 
16, lines 24-25. 

No new matter has been added and the Examiner is respectfully requested to enter the 
amendments. 

Withdrawn Rejections 

Applicant expresses gratitude in the Examiner's indication that previous rejections not reiterated 
in the present Office Action have been withdrawn. 

Priority 

Applicant acknowledges the Examiner's confirmation that the current application claims priority 
to U.S. Provisional Patent Application No. 60/104,744, filed October 19, 1998. 

However, the Examiner alleged that claims 1 and 23, as well as their dependent claims, do not 
obtain the priority date of the provisional application because the method claims recite "removing said 
first immobilized sequence" before step (c), and "wherein each of the first and second variable 
hybridization sequences is different for each subset of nucleic acid tags" in step (b) [sic]. 

Applicant respectfully submits that the Examiner is in error, and that the instant claims find full 
support in, and thus enjoys the priority date of, the subject provisional application. 

First, support for "removing said first immobilized sequence" before step (c) can be found in the 
provisional application, for example, on page 15, lines 9-16, and page 16, lines 9-14. This particular 
example illustrates that splitting a pool of nucleic acid tags can be carried out by specific hybridization 
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to one of several affinity columns that each bear a different oligonucleotide or oligonucleotide analog 

bound to the column (e.g., first immobilized nucleotide sequence). 

An exemplary loist xmcleic acid-encoded split is performed by conteaing, i.e. pumping a high-.salt 
aqaeoiiK .soUinC'-i cc.ntainifig the etiiire f'OO; oi ciifiereiit jiucleic acid -z-^s •.;yc;k:;il!y ovrir !>.e line;:;- 
6.squenes oi' alfimtv coiurti;:.:-; urider high .--viiigancy conditions. f.SKtf, e.g., Soiithens, r-M et a;., Nuoi 
Acids Se-?. 22(8) j36S-io73 !,i994;;, u?i;)g ^ensuUic putfip for a drn? suffitiem hr a!i of ttie spc-cifie 
ii>bri!i;r,ation s-.Mji;err.,;» iif e.;jch DK.'^ ic> hybriiii's; ;0 fhe oUgoniiciwtide or o'iig!.>n;jcUK.'ridt: ar.sJog:-, 
boiiny ti- the c.jiuJKns, Tm; DNA erit("'ed ■>!;!" j-j •..urif ietsU vj"i)iv ly bre.ikrjg Oij- Iuer-;t.i;k ilxiksigei; 
betsvssj) Uif a;t"i!iity oiinntis. At tJiis pohjt the dufeteat DNA tags havs heea divititx; ttiEo ptty.sicaiiy 
separate subsets on the basis of the specific hybridization sequence in the V region of each tag. 

(U.S. Provisional No. 60/104,744, page 15, lines 9-16) 

The subject provisional application further illustrates that nucleic acid tags bound to affinity 
columns can then be removed from the immobilizing sequences prior to a chemical reaction step. 

Y-\--v exartipls, tt; couple sii Frtioc-protected difuflo-acid to tiic to ti-e ptityiu'v atsiitLe ■'cneffiicLil 
Te;!oti!)n s-he" wiiicf; is £c.v;j}£n!jy a&sched to the .syfttiiesis-dirsi-ting ■jucleic acui .sequence or ti-g, die 
foilo'A'ing .'Steps are ■.;iirriwi out: (i) tha DNA tags hybridl^ss! to the: affinity ■.;o;i:?nr!f. are teinsfciTed otuo 
cola-EtLS, e.g., hydtoxyapatite re^ia coiuKtsis (.Bio-Rad M,:C£u-p!Sp CejatE'ic Hyjiixyapaiite T'YFE if 
c:^i;.j.U:g #1588200) Vvifii drxtiox- hi 300 M C:iCl or DEAE Sepharc-Ke fas (P5ia;-fEi:;C!a V im'Mn) svjt>i 
eiiiiioK in .lOiiiM acetate at pH S.O with 0.005% triton). 

(U.S. Provisional No. 60/104,744, page 16, lines 9-14) 

Thus, the provisional application discloses that a nucleic acid tag hybridized to a complementary 
immobilized sequence can be removed from each other before a chemical reaction step (e.g., by transfer 
to a different column under conditions sufficient to elute the DNA tag from its complementary 
immobilized sequence). This aspect of the invention also is embodied, for example, in original Claims 1 
and 2 of the provisional application. One of ordinary skill the art would recognize that the subject 
provisional application discloses and enables removing the immobilized sequence from the DNA tag 
prior to a chemical synthesis step as claimed. 

Second, support for "wherein each of the first and second variable hybridization sequences is 
different for each subset of nucleic acid tags" (e.g., which language occurs in step (a) of Claims 1 and 
23, and not in step (b) as cited by the Office Action) can be found in the provisional application, for 
example. Figure 1, on page 6, line 26 through page 7, line 2, page 12, line 31-page 7, line 2, and original 
claims 1 and 7. 
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For instance, Figure 1, in connection with its description at page 6, line 26-page 7, line 2, clearly 
depicts a specific example of a nucleic acid tag in which first and second variable hybridization 
sequences (i.e., depicted in Figure 1 horizontally as ji-j4, ii-i4, hi-h4 etc.) is different for each subset (i.e., 
depicted in Figure 1 vertically as ai-ji, ai-ji, as-js, a4-j4) of nucleic acid tags, where ai-j4 "denote distinct 
20 nucleotide sequences with orthogonal hybridization properties." 

Fig. 1 . depicts an sxempisry DNA-<iirected splitting of a library of friigfjjsnt;;. The degenerate 
family of DMA fraginente consists of csten^ed 20 base-pair aadsotide sequences, which are either 
consiaat (z.-Zs) or variabie (arj*). The letters a. ftroagh j« m the variable regioas of the DMA fragments 
deaote di.stiiict 20 nucleotide setiijesctis V'lth t;r:feogon::i hyljridiiwUon properties. To carry out the first 
split, the dei-enerate imuly of fragments are passe<i over a set of iea different affiiiity rasitis dispiayiug 
the sequcEces ai"-ji°, which are oompleEiientsry to the sequences aj--ji in the first variahie region (oae 
affiaity resia is represented by the shades! ball). Ten sub-pools of the original family of fragments result. 

Each s«b~pool is coupled to a cSi.stinrt cheraical mononier at the chenilcai resctson site. lie ssib-poois 
are recombiaed, md tks iibraty is split into a new set of sub-poois based on the sequences aj-jj, etc, 

(U.S. Provisional No. 60/104,744, page 6, line 26-page 7, line 2) 

As also explained in the subject provisional application on page 12, line 31-page 13, line 5, ". . .V 
is an abbreviation for 'variable' and refers to the hybridization sequences which are different for each 
group of subsets of nucleic acid sequences." 

la one exennplary enibociimeTii , the n-jcieic acid tag a^miists of 21 regions of twenty base pairs. 
Eleven of these regions are denoted Cj -> Cu, wherein, C is an abbreviation for "cons'iant" and refers to 
the "spacer" sequences described above. la this emhodimeFJt, Eiie ten rettiainixtg regioas are denoted Vj - 
> Vjo wherein, V is an abbreviation for "variable" aad refers to the hybridizatioa sequeacss which are 
<lifferent f(ir e;-ch grovsf; of Siibssts of nucleic acid 3eqi;ecce-s, In this enf-xjdi.meat, every V region is 
bordered by two different C regions. 

(U.S. Provisional No. 60/104,744, page 12, line 31-page 13, lineS) 

This aspect of the invention also is disclosed, for example, in original Claims 1 and 7. Thus, one 
of ordinary skill the art would fully appreciate that the subject provisional application discloses and 
enables a nucleic acid tag where each of the first and second variable hybridization sequences is 
different for each subset of nucleic acid tags as claimed. 

In view of the above remarks. Applicant respectfully submits that the claims are fully supported 
by, and entitled to the priority filing date of, U.S. Provisional No. 60/104,744. 
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Claim Objections 

The Examiner objected to Claims 1 and 5 for various informalities, which have been corrected 
by the current amendment. The objection may now be withdrawn. 

Rejections Under §112, SFl 

Rejections under 35 U.S.C. §112, first paragraph (written description) 

Claims 1 and 17 are rejected under 35 U.S.C. §112, first paragraph as failing to comply with the 
written description requirement. The rejection is respectfully traversed. 

The Office Action asserts that the instant specific does not provide support for "removing said 
first immobilized sequence" before steps (c) and (f) of Claim 1. 

In response, support for "removing said first immobilized sequence" before step (c) and (f) of 
Claim 1 can be found in the specification, for example, on page 15, lines 1-8, and page 16, lines 1-8. 
This particular example discloses that splitting a pool of nucleic acid tags can be carried out by specific 
hybridization to one of several affinity columns that each bear a different complementary 
oligonucleotide sequence (e.g.. first immobihzed nucleotide sequence). 

\ti exempUry ^Ui^t ntiLteit ac d lincuded <Lf>iit is. pefformed Ky contacting, i.e. pumping a high- 
t aqueous volution (.onrurunj ti-e enure pud of ti ffcrent niii-ieit acid tags cyciic.iDy over r.hB linear 
<.i.tjutrni.<: of iiffiriih to!umn\ uixicr hi^h {ringtrfit) .oriditioriN {See, e.g., Southefn, EM e; al. A'wd 
JiLiils /ft! • ■'^'^ ni'94)t, using a Densultn. jH«mp tor a time sufttcient for at! of U-e specific 
h-vbrjdizifioi stquerices of eai h DN \ to livbric"!/!. t<.i he olisonut-leotide or oli.aonjcieotide a.-iaiogs 
buurid to the Loiumns T!i^ DNA eiK<idej spli t-> corn >teied Mtnplv by breaking ihe luer-lctk linkages. 
Iierueeii tik' iffimt^ <oJiiif!iis A.t this point vhe diff-rtnt ^JN^ i ig\ h;ive been (iivided into pbysicaiiy 
ii-paratc subsets on thi. ba'.is of ttn; sprciti>. h^bridizdtt'm stqutrct (t the V region of tach tag. 

(Specification, page 15, lines 1-8) 

The specification further discloses, again by way of example that nucleic acid tags bound to 
affinity columns can then removed from the immobilizing sequences prior to a chemical reaction step. 

For example, to coupie an rmoi;-pi(»[ec!ed ammo-acid to the to the prttiury amute "'LhtjmicaJ 
reaction itte" which iS covalently attached !o the synthesis-directing nucieic acid sequence or tag. the 
folkmtiig steps are earned out. (i) the DNA tags hybridized to the alfitnty columns, are transferred onto 
colutBifc, e.g.. hydrosj apatite icun columns (Bio-Rati Macro-Prep Ceramic Byroxyapatjte EYf'l; it 
catait>gy^3?SS200) with eJution in 300 uM CaCl or DliAE Sepharo.^e fas (•pharmacia 17-0709-Oi) with 
eiution m lOmM acetate at pH 5.0 with O-OfiSli tnton>. 

(Specification, page 16, lines 1-8) 
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The specification therefore discloses that a nucleic acid tag hybridized to a complementary 
immobilized sequence can be removed from each other before a chemical reaction step (e.g., by transfer 
to a different column under conditions sufficient to elute the DNA tag from its complementary 
immobilized sequence). This aspect of the invention also is embodied, for example, in original Claims 1 
and 2 of the current application. Thus, one of ordinary skill the art would have been apprised as to the 
nature of the claimed method, and how it is to be carried out with respect to removing the immobilized 
sequence from the nucleic acid tag prior to a chemical synthesis step as claimed. 

The Office Action also asserts that the instant specific does not provide support for "a linker" for 
linking the chemical reaction site to the 5' terminus, as recited in Claim 17. 

On the contrary, support for such a linker can be found, for example, in specification Figures 1 
and 2, page 13, lines 26-29, and page 15, lines 29-31. For instance. Figures 1 and 2 illustrate a primary 
amine chemical reaction site linked to the 5 'terminus of a nucleic acid tag through a (CH2)i2 linker (or 
spacer). The specification also discloses that such linkers were well known and commercially available 
for such purposes, for example, a bifunctional amine-(spacer)-phosphate linker for modifying the 5'- 
alcohol of the 5' base of a nucleic acid tag. 

The > i( ohr! o) the ■> haw t!,e jwcltji. jLiti ut, i\ nuKhfiLJ with <t (,wmit!rcMl!> a\ai!jh!ci 
reagent which mtrodutei ^ phjsphite group itihtttd a Itntar iva^u 1 1> a 12 s,afbon ind 
termiiuted v.ith a primarv amtne ^roup i,e a Gitn Ruieacch t-itaio^ fi'lO 1012 \^ oi iiunieioui ■•Hhu 
reagents v^hich art" a\tiilabie f ir intr'xlticing thtoh or other t.hemii.ji reaujoti iit,^ imo ivniti-uc DN^i 

(Specification, page 13. lines 26-29) 

The specification also discloses an example employing a primary amine functionalized linker on 
a nucleic acid tag for synthesis of a polypeptide, for convenience of blocking and deblocking as needed. 
ftn sjaafeesis of a pcsiyfssptaiie em the ijiAsr sHhssrasc to. tte dsimim or carisssY to Mmm 
sefBMEJus., a fres aiSMiKJ tiemitMS m the Eiak«r is rsqaared ithas cm bs csaiverstaiEly fetecfcesl ami 

(Specification, page 15, lines 29-31) 

Applicant submits that one of ordinary skill in the art, in possession of Applicant's disclosure, 
would have been apprised as to the nature of the claimed method, and how it is to be carried out. That 
the specification discloses specific examples of removing the immobilized sequence by elution and 
transfer of the nucleic acid tag from the immobilized sequence affinity column to another column in 
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exemplifying the claimed method (e.g., specification page 16, lines 1-8), or a carbon-based linker that 
links a primary amine chemical reaction site to the 5 'alcohol of the 5' base of a nucleic acid tag by a 
phosphate group (e.g.. Figure 1), does not detract from this basic fact. Nor does the fact that the 
specification exemplifies these embodiments in the synthesis of peptides with compatible reagents and 
conditions, namely Fmoc chemistry (See, e.g.. Figure 2, and specification, page 16, paragraph 1). Thus 
Applicant submits that the specification and claims are in synchrony, apprising one of skill in the art as 
to the nature of the claimed method, and how it is to be carried out, and provides full support for 
"removing said first immobilized sequence" and "linker" in the context of the claimed invention. 

In view of the foregoing remarks. Applicants respectfully that the rejection of Claims 1 and 17 
for written description under 35 U.S.C. §112, first paragraph be withdrawn. 

Rejections Under §112, %2 

Claim 5 is rejected under 35 U.S.C. §112, second paragraph as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 
The rejection is respectfully traversed. 

The Office Action asserts that Claim 5 fails to provide sufficient antecedent basis for "the 
different sequence oligomer" and "the different sequence small molecule" in step (i). 

Claim 1, from which claim 5 depends, recites "the different sequence oligomer" and "the 
different sequence small molecule" in step (f). Claim 5 is directed to one or more additional rounds of 
hybridization-based splitting and chemical elaboration of compounds formed in step (f) of Claim 1, and 
refers to such compounds as "the different sequence oligomer" and "the different sequence small 
molecule" in step (i). Thus, proper antecedent basis for "the different sequence oligomer" and "the 
different sequence small molecule" recited in Claim 5 is provided in claim 1. 

In view of the above remarks. Applicant respectfully requests that the rejection under 35 U.S.C. 
§112, second paragraph be withdrawn. 

Rejections Under § 103(a) 
Legal standard 

In order to establish a prima facie case of obviousness, both the suggestion and the reasonable 
expectation of success must be found in the prior art and not in applicants disclosure. In re Vaeck, 947 
F.2d 488, 493, 20 USPQ2d 1438, 1442 (Fed. Cir. 1991). Thus, a prima facie case of obviousness 
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requires showing some objective teaching or suggestion in the applied prior art taken as a whole would 
have led that person to the claimed invention, including each and every limitation of the claim as a 
whole, without recourse to the teachings in applicant's disclosure. See generally In re Oetiker, 977 F.2d 
1443, 1447-48, 24 USPQ2d 1443, 1446-47 (Fed. Cir. 1992) (Nies, J., concurring); In re Fine, 837 F.2d 
1071, 1074-76, 5 USPQ2d 1596, 1598-1600 (Fed. Cir. 1988); In re Dow Chem. Co., 837 F.2d 469, 473, 
5 USPQ2d 1529, 1531-32 (Fed. Cir. 1988). 

Lerner in view of Brenner 

Claims 1, 3-10 and 15-30 stand rejected under 35 U.S.C. 103(a) as allegedly being unpatentable 
over Lerner et al. (US 5,573,905; 11/12/1996; herein "Lerner"), in view of Brenner et al. (US 5,635,400; 
6/3/1997; herein "Brenner"). 

Specifically, the Examiner asserts that Lerner "teaches a method synthesizing combinatorial 
chemical libraries comprising various oligonucleotides and other chemical groups such as amino acids" 
but does "not explicitly teach using solid support immobilized complementary oligonucleotides for the 
"splitting" (or sorting) of the produced polymer molecules." However, the Examiner asserts that 
Brenner "teaches using immobilized oligonucleotides to sort or split complementary oligonucleotides" 
and concludes that "it would have been obvious to one of ordinary skill in the art to use the sorting 
method of the Brenner reference to split the polymer library of the Lerner reference." 

In support for this conclusion, the Examiner alleges that one or ordinary skill (1) would have 
been motivated to combine the references in such a manner because Brenner teaches the advantage of 
using "solid substrate immobilized oligonucleotides to sort their complementary oligonucleotides for 
various purposes ... including automation and large-scale synthesis" and (2) would have had a 
"reasonable expectation of success of achieving such modifications, because the using immobilized 
oligomers to sort or split oligonucleotides is routine and known in the art as taught by both Brenner et 
al." 

The rejection is traversed because while the Examiner cites Lerner and Brenner for disclosing 
bits and pieces of particular claims, the rejection fails to demonstrate why or how these fragmented 
aspects would have led one of ordinary skill to Applicant's claimed invention taken as a whole. The 
rejection also is traversed because the Examiner mischaracterizes many aspects of the references and 
claims in an attempt to reconstruct the claimed invention in hindsight. 
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Lemer discloses a method for making compound libraries and identifying compounds within the 
library that involves: (i) carrying out a 'sequential encoding' process for making a library of 
oligonucleotide-tagged compounds in which synthesis of each member of the library involves the 
alternate addition of a particular chemical unit followed by addition of an oligonucleotide sequence that 
is defined to "code" for that chemical unit, followed by (ii) screening the tagged compounds in the 
library to select those having a desired activity, followed by (iii) amplifying the selected tagged 
compounds having a desired activity using PCR, followed by (iv) sequencing the PCR-amplified 
oligonucleotide products to decode/identify the corresponding attached compound (see, e.g., Lemer 
Figure 2, and column 2, line 45 - column 3, line 8). 

The 'sequential encoding' library synthesis step (i) of Lerner employs a four step process: (1) 
providing a bifunctional linker; (2) subjecting the linker to a first cycle of synthesis in which a particular 
chemical unit is added to one end of the linker followed by the addition of an oligonucleotide sequence 
that is defined to "code" for that chemical unit to the other end of the linker; (3) dividing the product 
into aliquots and repeating step (2) on each aliquot using a different chemical unit and oligonucleotide 
species that "codes" for the next added chemical unit; and (4) pooling the aliquots, dividing the pool into 
aliquots, and repeating steps (2)-(4) until synthesis of the library is complete (see, e.g., Lemer Figure 2, 
and column 9, line 56 - column 11, line 60, and Example 9). 

As noted by the Examiner, no where does Lemer teach or suggest hybridization-based splitting 
for library synthesis, much less the specific process defined by the recited steps of Applicant's claims. 
In fact, the bi-functional linker (e.g.. Teflon solid support derivatized with linker) that Lemer' s 
'sequential encoding' process begins with encodes nothing and cannot be used to pre-encode or direct 
the synthesis of a compound by any hybridization-based splitting strategy. Indeed, it is not until the 
entire 'sequential encoding' synthesis process of Lerner is completed that one ends with a nucleic acid 
construct that 'encodes' the compound to which it is attached. 

Brenner adds nothing to Lemer. Brenner discloses minimally hybridizing nucleic acid sequences 
and methods of their use in various applications (see, e.g.. Abstract), the relevant portion in the context 
of the present case being their use in making compound libraries and identifying compounds within the 
library. In this regard, Brenner's method involves: (i) carrying out a 'sequential encoding' process for 
making oligonucleotide-tagged compounds in which synthesis of each member of the compound library 
involves altemate additions of a minimally hybridizing nucleic acid sequence "Sk" with compound 
monomers "Ak" to generate a library of oligonucleotide-tagged compounds, followed by (ii) screening 
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the tagged compounds to select those having a desired activity, followed by (iii) sorting the tagged 
compounds having a desired activity by hybridization to complementary immobilized sequences, 
followed by (iv) sequencing the tagged compounds using a single base DNA sequencing method to 
identify the library compound (see, e.g., Brenner Figure 4, and column 11, line 25 - column 12, line 25). 

As with Lemer, Brenner's 'sequential encoding' method of library synthesis begins with a bi- 
functional linker system (e.g., CPG solid support derivatized with linker) that encodes nothing and 
cannot be used to pre-encode or direct the synthesis of a compound by any hybridization-based splitting 
strategy. As also with Lemer, it is not until the entire 'sequential encoding' synthesis process of 
Brenner is completed that one obtains a nucleic acid construct that 'encodes' the compound to which it 
is attached. 

Thus, Lerner and Brenner disclose essentially the same 'sequential encoding' process for making 
compound libraries, the difference being Brenner's use of minimally hybridizing "Sk" nucleic acid 
sequences as the "code" in the 'sequential encoding' synthesis process of step (i), and use of sorting in 
step (iii) to separate tagged compounds identified by screening of the library in order for Brenner' s 
single base DNA sequencing method step (iv) to work. For example, without sorting/separating the 
individual nucleic acid species from a mixture of different sequences in a library once made, the 
subsequent single base DNA sequencing reaction would generate a non-interpretable blend of 
overlapping sequencing output, defeating the purpose of the sequencing step altogether. Brenner does 
not teach recombining / pooling of the sorted sequencing species prior to carrying out a next single base 
sequencing reaction because to do so would completely undermine the purpose of the sorting step by 
intermingling nucleotide species having different sequences, and thus garbling sequencing output. 

Accordingly, Brenner teaches the use of immobilized oligonucleotides to sort complementary 
oligonucleotides after the compound library is already made and screened for hits. Indeed, Brenner 
explicitly states that selection, sorting and sequencing are carried out " After synthesis is completed ..." 
(see, Brenner, column 12, line 10-25, and Figure 4)(emphasis added). In addition, Brenner teaches that 
the sorted species are not re-combined or pooled after the sorting step prior to carrying out a next single 
base sequencing reaction, otherwise the sequencing goal would be utterly and wholly destroyed. Thus it 
is clear that Brenner does not teach the use of immobilized oligonucleotides to sort or split 
complementary oligonucleotides as an integral part of a method of making the compound library to 
begin with. Here again, nothing in Lemer remedies the shortcomings of Brenner. 
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It is submitted therefore that a combination of Lerner and Brenner would have resulted in 
nothing more than what is disclosed in Brenner on its face, and possibly the use of PCR after the library 
is made and screened to amplify the selected tagged compounds having a desired activity in step (iii) of 
Lerner, followed by sorting the PCR amplification products by hybridization to complementary 
immobilized sequences according to step (iii) of Brenner, followed by sequencing of the PCR- 
amplified / sorted oligonucleotide products using a single base DNA sequencing method to 
decode/identify the corresponding attached compound according to step (iv) of Brenner. 

In no instance would a combination of Lerner taken in view of Brenner have led one ordinary 
skill in the art to Applicant's claimed method involving steps (a)-(f) of Claim 1 (or its dependent Claims 
3-10 and 15-22) or steps (a)-(m) of Claim 23 (or its dependent Claims 24-30), which requires at least 
one round of hybridization-based splitting, chemical synthesis and pooling of subsets of nucleic acid 
tags having different hybridization sequences, much less the use of pre-encoded nucleic acid tags in such 
a method in which each tag (1) fully encodes a compound before any chemical synthesis of the 
compound ever takes place, and (2) directs the synthesis of a compound to which it is ultimately 
attached by routing the pre-encoded tag (by hybridization-based splitting) to a particular sub-pool for a 
particular coupling reaction that corresponds to, and thus is pre-defined by a given combination of 
different variable hybridization sequences. 

For instance, in contrast to what Lerner and Brenner teach regarding library synthesis in step (i) 
of their methods. Applicant's claimed method employs 'pre-encoded' nucleic acid tags that require 
absolutely no further nucleic acid sequences be added or removed when used to make a plurality of 
compounds per Claim 1 (and its dependent Claims 3-10 and 15-22) or Claim 23 (and its dependent 
Claims 24-30). All of the information for the synthesis and final synthesis product is pre-encoded in 
each nucleic acid tag of Applicant's method. In other words, in Applicant's method, the variable 
hybridization regions that dictate a given hybridization-based splitting of a pool of tags into subsets (or 
sub-pools) are already present in the tag, and it is the hybridization split that dictates and directs what 
chemical reaction is carried out on that tag in the next synthetic step, and not the addition of a new 
nucleotide sequence to the tag at each synthetic step as required by Lerner and Brenner. 

Thus, such nucleic acid tags when employed in a method as specified to be carried out according 
to Claim 1 (and its dependents) or Claim 23 (and its dependents) not only encode a compound to which 
it is attached (i.e., compound identity), they actually direct synthesis of the compound by routing the 
nucleic acid tag (or tagged compound intermediate) to a specific sub-pool (via the hybridization-split) 
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where a selected synthesis reaction is then carried out on the tag, as opposed to merely reporting on the 
synthetic history of a compound as with the 'sequential encoding' method of library synthesis according 
to Lemer and Brenner. 

The sorting process disclosed by Brenner when applied to the disclosure of Lemer has no 
bearing on Applicant's method, and would not have led one of ordinary skill in the art to somehow 
discard and then rearrange the specific teachings of the cited references to arrive at Applicant' s claimed 
method. As noted above, Brenner teaches that the sorting step is specifically used for, and required to 
generate single nucleic acid species for identifying a compound in a library of compounds after it is 
made, because the single base DNA sequencing process of Brenner is carried out on a single nucleic 
acid species by a sequential, single base extension /reading process (see, e.g., Brenner Figure 4, and 
column 12, lines 21-24). Applicant's method is not drawn to a sequencing method, and would not be 
suited as a sequencing method at all given the simple fact that is carried out on a mixed population of 
nucleic acid tags with different sequences. 

As noted above, Brenner's sequencing method requires that the sequencing process be carried 
out on a single template, with no mixing of that species with others having different sequences at any 
time in the process. To do so would destroy the purpose of Brenner's sequencing method by mixing 
signal output from one species with another, with no possibility of deciphering what signal came from 
which sequence. Even a single pooling of different template sequences from one extension reaction and 
then splitting them based on a completely different template sequence before carrying out a next 
sequencing reaction using Brenner' s sequencing method would result in garbled output. This is why the 
sequencing aspect of Brenner's method requires a sorting step, and is what one of ordinary skill would 
carry at best into a combination of Lemer' s method with Brenner's. 

This is in contrast to Applicant's method which requires at least one round of pooling, splitting, 
and reacting be carried out on a mixed population of previously reacted nucleic acid tags with different 
sequences. 

For these reasons alone. Applicant submits that Lemer taken in view of Brenner would have 
failed to render obvious the method according to independent Claims 1 and 23 as a whole at the time the 
invention was made, much less the method according to Claims 3-10 and 15-16 (which further limit 
Claim 1) or to Claims 24-30 (which further limit Claim 23), and respectfully requests that the rejection 
be withdrawn. 
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Lastly, Applicant also notes that the Examiner mischaracterizes Lemer and Brenner and 
Applicant's claimed method in an inappropriate attempt to apply disjointed fragments of these 
references against various other specific steps of the subject claims. Each aspect of this part of the 
rejection is reiterated below. 

The Office Action at page 8 asserts the following regarding Lerner: 

(?,g AhiUaas. The vdcm-iCi ieschjjj s^tiiha-.l:; of biiiifiasL-i^iji fiio?ffv.-i.:!es h\ s-.Uchir--^. -iub-ji-iin 
of niicleotsdes md mTJii-so acids lo rm oiigonckiotkk {or micksc asids] (e.g Figsjre 2-, colSJ), 
vv;5;f;h rt-sci on sh? "sii^i.xk- ssfavidcci ;v,icle:i; "ui,?'?"' vv<:n a? She iTH-thod ?;e«;; oi" formin;; the 
iv^fb^ic cheiViicai vffsctioi-: of tf^ws \ .-.r-d 25 as vveli ,!i the iJ55-;i!w ac-;; i,!)bi!r!i; of cSi?s< t*) 

First, this aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to 
disclose the method of Claims 1 and 23 as a whole as discussed above, and thus Claims 19 and 26 which 
further limit Claims 1 and 23, respectively. Second, Applicant disagrees with the Examiner's 
characterization of the single stranded nucleic acid tags and method steps of forming the synthetic 
chemical reaction of Claims 1 and 23 and the amino acid subunits of Claim 19. Lerner' s oligonucleotide 
tags are not pre-encoded; they are built by alternate additions of nucleic acid and chemical units. No 
where does Lemer disclose the use of fully pre-encoded nucleic acid tags. Nor does Lemer disclose any 
chemical synthesis step in which the nucleic acid tag is pre-encoded, much less the coupling of an amino 
acid to such a tag. It is simply not there. 

The Office Action at page 8 asserts the following regarding Lemer: 

The reference also teaches tfee synthesized oiigonsjckotides can be extmd«i in fee 

■cr;nii)us, ;$ vr-jViilcn-iy atischti-j So & eheiPu iii reai:K;n iiu-" (iS.; «cu-.f'.i !?• «tep ia) C;f ckas T 18 
d':Rd 25') vvi-h the ^'-ievn-sinal nuiJeo-idt; i.-ompn'S'irsc th>; ''<h-.;;r:ic.a! rea;:-;;;!! S!!t-;'\ That is the 
i.he!-^i;cal -oaction ci the Lsn-isr r-.;ferei-;i:'; i:; a Jisiciesuiide coupiinj. vii,KTi-.>« cu pv^csid tfe 
^ it,<^ii! ^ L-oi.de at ih? ef-d. In iidJitior;, the tei-viiivs! niitleoSidss in oh-soiv.icietjiide-? read 
"linkers" ofelias I7as«3 24. 

This part of the rejection is irrelevant as Lemer in combination with Brenner fails to disclose the 
method of Claims 1 and 23 as a whole as discussed above, and thus Claims 17 and 18 (which further 
limit Claim 1) or Claims 24 and 25 (which further limit Claim 23). In addition Applicant disagrees with 
the Examiner's assertion that the nucleotide extension reaction and terminal nucleotides of Lemer 
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somehow reads on the subject claims. That Applicant's method employs nucleic acids that can be 
modified on the 5' or 3' ends with other nucleotides has no bearing on the claimed invention as a whole. 
The Office Action at page 8 asserts the following regarding Lemer: 

by rtpciUirsg eiich iynir.c-ii;: s.iq> n- cyck-; •■j.g, Fig^j-c 2; CoUO-M, which th* i&ps resJ c-\^ the 
iteraitive systhcsk of s'Jssss 1, 5 and 25. 

This aspect of the rejection is irrelevant as Lemer in combination with Brenner fails to disclose 
the method of Claims 1 and 23 as a whole as discussed above, and thus Claim 5 which further limits 
Claim 1. Applicant also disagrees with the Examiner's allegation that Lemer' s 'sequential encoding' 
method of alternate additions of nucleic acid sequences and chemical units disclosed in Figure 2 and 
column 10+ reads on the iterative synthesis steps embodied in Claims 1, 5 and 23. Lemer does not 
disclose the iterative synthesis steps embodied in Claims 1, 5 and 23, which employ pre-encoded nucleic 
acid tags and require hybridization-based splitting prior to each chemical synthesis reaction, followed by 
pooling and another hybridization-based splitting prior to the next chemical synthesis reaction. 

The Office Action at the paragraph bridging pages 8-9 asserts the following regarding Lerner: 

icqui-jKcs Kiguie 2; iit-i-s ((5;.6, iir.es. 260- ^^•^l;■ch fCM ;k: "vsi-,".ibi?~' «:i<i 

vat;ablc' hyl>f)idi;?.ask>!) sequefio« i:- dificrent iioir; e;sch Si.U.""?5 Af'snucicic jcki lags" of Eifs.s i axui 

23 ,s;; xvcU xb« "as least 5 .wp^tra!? \f:r).:bu: hyh^idi/».!io?! sec "ersc of c}i» as iiic ;em; 
"vjincibSe hybrkliza-jon seous-su-fs" is noi specitkiiDy ■iEfitJSci in ih? ifisiaiit KpccifiCCiian. The 

.fijforeixc' '<iho ieachcs vh,si the oiigonudeyiide can be ;rvr!!hss.iv:cd ivrih "a*! coiTsbis-iaik^^s ftncS 

ptimjy-atioaf oian aiphabii; of cheiriical ut!;ts'' g. coi b, !!fiM.;-6-f). Tnc rs'icrCyCti sho ti?3chs;;, 

foE t-satp.rfe, scqiicfices wiihirs Use ];hrary ihzi ihajc cciJTssTion nuckic acid scq-.K-r-cc wWne. 

pos.'cs.'^mg variable icqi-se-^K';. (s.<-e, lot c:<;«f!pi'S, t.i'q!^f;5cc'£ of f ?). x.vjsui; teaci o-j jIk- 

limitation ofdms 7 and 29. 

First, this aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to 
disclose the method of Claims 1 and 23 as a whole as discussed above, and thus Claims 6 and 7 which 
further limits Claim 1, and Claim 29 which further limits Claim 29. Second, Applicant disagrees with 
the Examiner' s characterization of the variable and constant hybridization sequences in the context of 
the subject claims. Lemer' s oligonucleotide tags are not pre-encoded; they are built by altemate 
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additions of nucleic acid and chemical units. It is not until the entire 'sequential encoding' synthesis 
process of Lerner is completed that one obtains a nucleic acid construct that 'encodes' the compound to 
which it is attached. No where does Lerner disclose the use of fully pre-encoded nucleic acid tags, and 
thus tags having the variable and constant hybridization sequences as recited and taken in the context of 
the subject claims. 

Moreover, Applicant disagrees that the "variable hybridization sequences" is not specifically 
defined in the instant specification. On the contrary, the specification defines variable hybridization 
sequence by way of example as a nucleotide sequence with orthogonal hybridization properties (see, e.g.. 
Figure 1, specification page 6, Hnes 29-32, and page 12, lines 30-32). Lastly, the Examiner mischaracterizes 
Lerner with respect to Claims 7 and 29, which further limit the base claims from which they depend, to 
specify that the nucleic acid tags within each subset further comprise an adjacent constant spacer 
sequence separating a variable hybridization sequence from an adjacent one, with each of the constant 
spacer sequences being the same for all subsets of nucleic acid tags and each variable hybridization 
sequence being different for each group of subsets of nucleic acid tags. No where does Lerner disclose 
such constructs. 

The Office Action at page 9 asserts the following regarding Lerner: 

cycles syathesj2« diverse ohgoniicieoacsss i.s.g, eoh Hl-Ti ), wnxh read esi the SDlRlmg ;jis<J 
&<r^!>!-.C' stt-r- >,!<jps i^^). {A' "v..: ."-Jm^ ^ iv.d 2^ 

This aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to disclose 
the method of Claims 1 and 23 as a whole as discussed above, and thus Claim 5 which further limits 
Claim 1 . The Examiner also mischaracterizes Lerner' s dividing of a sample into aliquots or recombining 
aliquots as somehow reading on the splitting and pooling steps of the subject claims. No where does 
Lerner disclose any hybridization-based splitting, much less such splitting on pre-encoded nucleic acid 
tags, much less in the context of the claimed invention taken as a whole. 

The Office Action at page 9 asserts the following regarding Lerner: 

. :rci!u rUv.L--'X!-k .c;-i$ o:: I'v -nail n:-)'r^ uie cor-ijX'":-d : iih'iiU-jCRS:. - v5s5 i 

This aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to disclose 
the method of Claim 1 as a whole as discussed above, and thus Claims 3 and 4 which further limits 
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Claim 1. In addition, Lerner at column 14, lines 16+ is referring to building of the "code" and thus the 
oligonucleotide tag, not the corresponding chemical unit(s) attached therewith. 
The Office Action at page 9 asserts the following regarding Lerner: 

llss refeixscfi leacfies tissng the symhcsked {)!ig05Tim or bifencicsia! mofecuiss Tar 

First, this aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to 
disclose the method of Claim 1 as a whole as discussed above, and thus Claims 8 and 9 which further 
limits Claim 1. Second, column 15+ of Lerner is completely silent on using any enriched subpopulation 
of nucleic acid tags for carrying out a method in accordance with Claim 1, as required by Claims 8 and 
9. On the contrary, Lerner at column 15+ is focused on determining the identifier sequence (i.e., by 
screening for biological activity and then sequencing those compounds having the desired activity) so as 
to determine a compound' s identity. No where does Lerner teach employing a subpopulation of pre- 
encoded nucleic acid tags for any further rounds of hybridization-based splitting, chemical synthesis and 
pooling as required by the instant claims. 

The Office Action at page 9 asserts the following regarding Lerner: 

i"h<: fcfrrotiCf slsc tej:hes thu step' of i'C'R -srsphrjcfttion, ;;ubf.{:t|!:;en- re<:{nciior; 

<iigMi;or! of she P-CR p;'':>o;iiv;. fcjC'jniijg liic s.tnsi'id.;, ei; . v^.jj. Figure ; : tolJ. iiiws 60 ^; 

i.o: 7, whjf.h ti'.s<i i.hi: !nt;iK\i fepi fif cljis lO. TH: rei'erence ;j!so -eachi'S: 

iiriri^iv.tig UK iibfsric'; uaiiig iho- PCR..rT:-,!i<;:!Of! piod-KU i'ot Mfor.ctiorsa; fsio^tviiiir;; th.it hisui if.. 

biok-v-icaiiv ;scth,c msikciiles (e.g. cols.. t-nciipKj-). whuh read (-p. Hx 'i'.-ffichuvi sicp;. of 

This aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to disclose 
the method of Claims 1 and 23 as a whole as discussed above, and thus Claims 8 and 10 which further 
limit Claim 1. In addition. Applicant disagrees with the Examiner's characterization of what Lerner 
discloses. Lerner at the cited sections does not involve any compound library synthesis. Lerner Figure 
1, column 3, lines 60+; column 7; column 17, lines 45+; and columns 17-18 bridging, do not read on 
Claims 8 or 10, which requires that the generated subpopulation be used to carry out the method of 
Claim 1, or Claim 23, which also can involve use of a subpopulation of nucleic acid tags for de novo 
compound synthesis by their employment in further rounds of hybridization-based splitting, chemical 
synthesis and pooling. Lerner does not teach employing any subpopulation of pre-encoded nucleic acid 
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tags for any further rounds of hybridization-based splitting, chemical synthesis and pooling as required 
by the instant claims. 

The Office Action at page 10 asserts the following regarding Lemer: 

corduciii^g mrthcf :-!i:i(!niicktiii'1c-. <.v?nhs;;i<; (e.g coi.S). which r-tAcL-; 01 she solid suppur; 

This aspect of the rejection is irrelevant as Lemer in combination with Brenner fails to disclose 
the method of Claim 1 as a whole as discussed above, and thus Claim 16 which further limits Claim 1. 
The Examiner also mischaracterizes Lemer and Claim 16. Lemer at column 8 does not disclose first 
transferring any subset of nucleic acid tags from an immobilized sequence to a solid support prior to any 
chemical reacting step required by Claim 16. Lerner discloses synthesis of the nucleic acid and 
corresponding compound on the same solid support by the 'sequential encoding' process discussed 
above, and that any removal from the support is carried out after synthesis is completed (Lerner, col. 8, 
lines 43-45). Moreover, nowhere does Lemer teach using hybridization-based splitting and thus 
transferring of any subset of nucleic acid tags from an immobilized sequence to a solid support prior to 
any chemical reacting step required by Claim 16. 

The Office Action at page 10 asserts the following regarding Lemer: 

2? and 2e. 

This aspect of the rejection is irrelevant as Lemer in combination with Brenner fails to disclose 
the method of Claims 1 and 23 as a whole as discussed above, and thus Claims 20 and 21 which further 
limit Claim 1, or Claims 27 and 28 which further limit Claim 23. 
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The Office Action at page 10 asserts the following regarding Lerner: 

The iefe;-<M!C<? i.siichei oHijoriycieotsdes. rc^b-js of at lts->5 ](^ n!,ic;eo;ivic';; I'.'rig fvr 
both shs "ccsiS'Stant" and "varsabk" regions (e.g. Figure 2). Ths refererice aSso tesches that. 
ff-skisg chen-Jtcyl jx.;|>nx't with vsriotiS Ict-iJShs (e.;.:.. i;o!.4> iiijc^ S.^: ). The fefae-Xv' rjiihcc 
tvW.hvi. 'if:c sc!ij-,ih sjni! .d5,.ji?;^;C!- olip.;T5iJcW..rsav car. varv dcrcnding osi Uic i.-.;n;pi«>;i:V oi 
tin: lUjfiifv..," (f?y, foi.'j, li'K-f. P) Abhc'iiijh A-t- ierert-t-sce dot-;; r(f)t ciitslicit; y leiich she 
o!i|>c-i)ii! leoiKle;; are ;ix(£rjec;!5iS-f:; lof-g .w re<.iSed in cimi< 7.2 .)na pruna 

obvious lot one of Ofdiisojv skill in the isrt io u^s- oSigosiin-ieoiides wiih va; ioiis -iv/x-^ (y'jch s.s tbs 
t'iies 'Am aie ]<-a$,J >0 ■suciooiuic'S i-.jf:;?). Th-d:-. cSKpsruSsr^: ot! she expeririJCfjUil d-.;;>jgr? and Oi^J 

d< -I - W! t \ K Ci U s k ilK.-. J.i N ■! I I a 

jxt.s^.^fi of c^idiisiijy ^ksU SiiC a-t \si;ul>:i ha\^ been f;50;jv;iUxs So lise oligoriucleoikii:;; ^viUs 

uppropriate Icrsgflis S;,> ysijcfsic 3 tosfibusaiorial lihrisry. 
First, this aspect of the rejection is irrelevant as Lerner in combination with Brenner fails to 
disclose the method of Claims 1 and 23 as a whole as discussed above, and thus Claim 22 which further 
limits Claim 1, or Claim 30 which further limits Claim 23. Second, nowhere does Lerner teach or 
suggest nucleic acid tags in which the variable hybridization sequences and constant spacer sequences 
are catenated nucleotide sequences each at least 10 nucleotides long, much less such a construct in 
which the nucleic acid tag includes at least 5 variable hybridization sequences. The Examiner's rational 
that such constructs would have been obvious to make compounds with different 'polymer lengths' 
misses the point of employing constant spacer regions as described in Applicant's specification, for 
example, as restriction sites for conducting "polynucleotide or gene- shuffling" by making new pre- 
encoded nucleic acid tags for carrying out the claimed methods (see, e.g., specification page 5, lines 9- 
10 and lines 26-31). Lerner's 'sequential encoding' method cannot be used for this purpose, as Lerner 
requires concurrent, alternate addition of a nucleic acid "code" with a given chemical unit. 

In summary. Applicant submits that any combination of Lerner in view of Brenner would have 
resulted in the same 'sequential coding' etc. method taught by both references, with the exception that 
Brenner teaches using his minimally hybridizing nucleic acid sequences for the oligonucleotide tags (see 
Brenner Figure 4, and column 11, line 25 - column 12, line 25), and that any sorting by hybridization is 
carried out after synthesis is complete and the sorted species are not recombined as explicitly taught by 
Brenner (see Brenner Figure 4, and column 12, lines 11-25). 
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It is submitted that absent hindsight reconstruction with Applicant's specification as the guide, 
the cited combination of Lerner in view of Brenner would not have rendered obvious the currently 
claimed process. Accordingly, Applicant respectfully requests that the rejection of Claims 1, 3-10 and 
15-30 under § 103(a) over Lerner in view of Brenner be withdrawn. 

Conclusion 

Applicant submits that all of the claims are in condition for allowance, which action is requested. 
If the Examiner finds that a telephone conference would expedite the prosecution of this application, 
please telephone the undersigned at the number provided. 

The Commissioner is hereby authorized to charge any underpayment of fees associated with this 
communication, including any necessary fees for extensions of time, or credit any overpayment to 
Deposit Account No. 50-0815, order number STAN-390. 

Respectfully submitted, 

BOZICEVIC, FIELD & FRANCIS LLP 

Date: April 7. 2008 Bv: /Carol L. Francis. Reg. No. 36.513/ 

Carol L. Francis, Ph.D. 
Registration No. 36,513 

BOZICEVIC, FIELD & FRANCIS LLP 
1900 University Avenue, Suite 200 
East Palo Alto, California 94303 
Telephone: (650) 327-3400 
Facsimile: (650) 327-3231 
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